Editorial
Development of secondary polycythaemia in chronic airways obstruction Much has been written about the appropriateness or otherwise of secondary polycythaemia in patients with chronic airways obstruction (CAWO), and it is common clinical experience that not all such patients have a raised haemoglobin. Some authors have argued for a predominantly subnormal red cell mass responsel-7 to a given degree of hypoxia and others for normal8-'5 or even excessive responses. 16 Indeed the justification for phlebotomy in secondary polycythaemia is sometimes based on attempted judgments as to the "appropriateness" or "excess" of red cell mass response. 17 (SD) and 93-9±1-4% respectively (p= <0 001), while their RCMs (% predicted normal20) are 96-1±11*5% (SD) and 94V8±7-9% respectively (p= <0 5). Hence a significant fall in Sao2 was not accompanied by a rise in RCM; the same applied to haematocrit and haemoglobin levels. Accepting these observations, it is logical that a linear relationship should only be drawn through the 3100 metre data and a horizontal line through the rest (fig 3) . 24 Recently, nocturnal hypoxia caused by sleep apnoea has been proposed as a possible extra stimulus for producing secondary polycythaemia and cor pulmonale in patients with CAWO.25 26 Intermittent hypoxia appears to be almost as potent a stimulus for erythropoietin production as continuous hypoxia. '9 27 Proving this hypothesis will be difficult28 for two reasons. Firstly, the weighting of the "mean Sao2" by extra nocturnal hypoxia is unlikely to be simply arithmetic and secondly, it may be that the secondary polycythaemia itself contributes to nocturnal hypoxia. Solving this conundrum will require long-term prospective studies.
Because of the presence of these periods of nocturnal hypoxia we believe it is incorrect to try and estimate whether or not the extra oxygen carriage afforded by a high haematocrit is more than offset by the increased viscosity. This exercise is sometimes done in order to justify phlebotomy.29-32 A certain rise in the haematocrit might well seem excessive for the degree of daytime arterial desaturation on the grounds that the increased viscosity would actually lead to a diminished oxygen supply to the tissues. However, when the very much lower nocturnal saturations are considered,22 33 34 one could argue that this rise in the oxygen carrying capacity of the blood was vital for adequate tissue oxygenation at night.
Direct experimentation and computer modelling of the lung35 suggest that the arterial hypoxaemia of subjects with normal lungs resident at high altitude is only minimally affected by the extra stress of a fall in mixed venous Po2 from exercise or reduced cardiac output. However similar stress inflicted on patients with hypoxaemia from abnormal lungs at sea level will cause a more marked deterioration in Sao2. Add to this the fluctuating behaviour of lung function in patients with CAWO and it becomes clear why the hypoxia of altitude is an inadequate 
Conclusion
Given the number of factors involved in the relationship between single measured values of reduced Sao2 and red cell mass it is interesting that the relationship recorded for subjects at altitude is as good as it is.
In CAWO the additional factors causing variability of the Sao2 make it easy to understand that this relationship, particularly at low arterial saturations, is unlikely to match closely that obtained at altitude. Statements about the appropriateness or otherwise of rises in RCM, in the face of hypoxaemia from CAWO, which are based on predictions from altitude data are not justified. 
